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CHAPTER I
INTRODUCTION
Background

In the complex and dynamic field of Air Force wea-
pons systems, aircraft maintenance is of prime importance
in retaining a mission capable force. 1In order to accom-
plish necessary aircraft maintenance, the proper training
of maintenance personnel is essential to the Air Force. A
proposed thesis research topic submitted to the Air Force
Institute of Technology (AFIT) stated; ". . . education and
training of maintenance people in the Air Force are accom-
plished in an unintegrated, pell-mell manner /16:17."

While performing a baékground investigation of this gener-
al maintenance research topic it became evident that there
is a consensus among the organizations and personnel con-
tacted that training and assignment problems exist, most
particularly, in the Aircraft Maintenance Officer (AMO)
career field, AFSC 402X, and that these problems degrade
the aircraft maintenance capability of the Air Force. Fur-
ther substantiation of this opinion was found in discus-
sions with AFIT maintenance and logistics academic instruc-
tors, aircraft maintenance officers, the maintenance direc-

torates of the Strategic Air Command (SAC), Tactical Air

1
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Command (TAC), Military Airlift Command (MAC), and Air

Force Manpower and Personnel Center (AFMPC) (4,13,7,1,5,3).
Each organization and individual perceived different causes
for similar problems. The similarities of each perception

were that training improvement was needed as is increased

assignment flexibility.

AFIT Ingtryctors
A discussion with AFIT faculty experienced in Air

Force aircraft maintenance training indicated that one

problem in training is perceived to be the lack of adequate
Air Force career training guidance for AMOs. Adequate gui-
dance would provide a framework for several typical career
progressions by identifying areas of experience desired by

Alr Force and by identifying education and training courses

available to the AMO to prepare him for higher level man-
agement positions. The specific lack of such guidance, it
is believed, has resulted in maintenance officers who are
poorly prepared for advancement to higher levels of manage-

ment and who are therefore limited in assignment potential
(4).

Alrcraft Maintenance Officers
In order to see if AMOs held the same perception of

the problem, a small convenience sample of officers recent-
ly assigned to the 402X career field at the squadron level
was taken, and it also indicated a perceived lack of

2




training guidance for AMOs (13). They believed that proper

career development for AMOs can lead to senior management

positions in the research and development arena, the logis-

tics support arena, and the operations arena. However, be-
cause of the wide range of career possibilities and the
complexities of the career field, they believed purposeful
career planning early in the career was necessary. It was
felt that Air Force training guidance would aid AMOs in
career planning. A second perception of this sample was
that assigmnment progression through the 402X field is limi-
ted by the Major Air Command (MAJCOM) of initial duty as-
signment. They indicated that the limitation is due to the

specialized training required to maintain the weapons sys-

tems unigque to the MAJCOM,

AFMEC
Officials of AFMPC also believe that a problem

exists with the training of AMOs (7). However, these offi-
clals perceive the problem to be that the squadron level
operating units are unable to provide adequate upgrade
training to entry level (4021) AMOs. This concern has been
heightened by recent Air Force action to raise manning
levels in the 402X career field. By late 1980 the Air
Force expects to have increased the number of AMOs by 237%
of the current manning authorizations in order to fill
shortages in the career field (7). While the basic




maintenance training of entrants into the field is accom-
plished by mandatory attendance of Air Training Command
Aircraft Maintenance Officer Courses, the detailed, on-the-
job training becomes the responsibility of the MAJCOM of
initial duty assignment.

MAJCOMs

Officials from the directorates of maintenance for

MAC, TAC, and SAC supported the AFMPC perceptions of the
operating units® ability to provide training (5,3,1). Each
of the MAJCOMs is currently investigating its ability to
provide training to entry level AMOs. Although each MAJCOM
E is striving to deal with the training problems, their ef-
forts are independent. Each command is unilaterally taking
1 the following respective steps: A |
1. MAC has begun developing a command training gui- %

dance policy to assist and guide operating units in
the initial training and development of entry level

G an 2

AMOs. MAC expects the first draft of the policy to
be published in November 1979 (5).

2. TAC is investigating its training abilities and is
preparing recommendations for the commander (3).

3. .SAC has established an office to monitor the career

development of AMOs. This office is responsible
for assisting the operating unit in establishing
and conducting training programs for entry level
AMos (1).
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Literature Review

The independent approaches to aircraft maintenance
training by the MAJCOMs reflect the guidance of AFM 66-1
which states that each local commander shall “. . . active-
ly support a continuing proficiency training program . . .
[1012-17" and that each Deputy Commander shall "Ensure that
a comprehensive training program is established throughout
the maintenance complex /9:11-2/." AFR 36-23 states that
"Although, separate career development efforts of all eche-
lons are encouraged, they must function within the overall
management system to insure cohesive personnel actions
[3111-17" and that "Management must provide guidance and
opportunities for career development and create a climate
that engenders growth /I1:1-3/." The quotations just
cited, taken in context with respective directives, outline
an Air Force policy that fosters recognition of the spe-
cialized missions of the MAJCOMs. It places the primary
responsibility of training with the MAJCOMs. The policy,
however, emphasizes that while providing training (AMO
training in this case), MAJCOMs must do so in a manner that
meets the following objectives of the Air Force career man-
agement programs

1. To develop officer qualifications to meet Alr Force
needs. (Notice that this is distinctive from meet-
ing MAJCOM needs.)
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2. To provide the training and rotation of assignments
to develop officer capabilities.
3. To ensure all officers have the opportunity to com-
pete for positions which satisfy their career needs.
4, To ensure adequate information is available to
allow each individual to plan his career (11l:1-1).
The perceptions encountered during the background
investigation all indicated beliefs that one or more of
these career management objectives are not being met be-
cause of training and assignment practices. While no lit-
erature was found dealing directly with the effects of spe-
cialized AMO training on assignment potential, Williams,
in a 1972 report on the effects of specialized training for
Aircraft and Missile Maintenance Officers, concluded that
specialized training causes loss of personnel assigmment

flexibility for the Air Force (15).

Delimitation

Both literature and interviews have thus established
a consensus that a problem exists in the training and ca-
reer progression of AMOs; however, several perspectives as
to the nature of the problem have been found. Following
good research principles, each perspective of the problem
was stated. The explanatory hypothesis is one method for
stating the perspectives encountered. As described by
Emory, an explanatory hypothesis strongly implies or states

6




that the existence or change in one variable causes a

change in another variable (2:31-32). The perspectives en-

countered, stated as explanatory hypotheses, follows

Effect
Cause Leads to (or Conclusion)

l. There is a lack of There is a loss of
proper training for assignment potential
Aircraft Maintenance and flexibility for
Officers. Aircraft Maintenance

Officers.

2. Training of Aircraft Officers are unpre-
Maintenance Officers pared for broad high-
is accomplished in er level management
an unintegrated pell- positions.
mell manner.

3. Training, specialized There is a trend for
to the MAJCOM, is Aircraft Maintenance
given to the Alircraft Officers to receive
Maintenance Officer on : asgignments in the
his initial duty as- MAJCOM of initial
signment. duty assignment.

As listed, the three explanatory hypotheses may be
viewed as a hierarchy of abstraction relating problems in ]
AMO training to future assignments. Moving down through
the hierarchy of abstraction, the cause and effect rela-
tionship stated in each explanatory hypothesis moves from
the abstract, or general, to the more specific. While the
specific hypothesis is not the only possible result of the

higher abstraction hypotheses, it is a reasonable extension

of logic to a more specific claim. More to the point, it




reflects experience of people surveyed. The broadest hypo-

thesis expresses the general consensus that there's some-
thing wrong in AMO training and that this must lead to a
loss of assignment potential or flexibility for both the
individual and the Air Force. More specifically the prob-
lem is seen as occurring in the fragmented and unintegrated
programs in the Air Force which only trains an officer for
his immediate maintenance jobs.

Finally, this parochial training in each MAJCOM
would seemingly lead to each MAJCOM holding tightly to the
resources it has trained, thus evidencing a high number of
AMOgs who remain in any particular MAJCOM for substantial
parts of their careers. This line of reasoning thus esta-
blishes three hypothesés with each higher one resting con-
ceptually on the one below it. The bottom hypothesis
claims that the link between a particular MAJCOM's invest-
ment in training a person and their effort to keep them
(evidenced in successful actions to keep people for repeat
assignments) is related. If this is true, efforts at
breaking the vicious circle (that leads to ultimate loss of
assigmnment potential and flexibility) must start with re-
cognizing that MAJCOM's reinforce their mistaﬁe of narrow
training by allowing as little cross-command infusions of
people as possible. The whole chain of logic thus is af-
fected by the perception about repeat assigmments.
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Objectives

Research Hypothesis

The objective of this thesis is to test the research
hypothesis: A trend exists for Aircraft Maintenance Offi-
cers to receive subsequent assignments in the MAJCOM of

initial duty assignment.

Decision Rules
The following decision rules, posed as questions,
were established to test the research hypothesis:-

1. Does a statistical correlation exist between the
MAJCOM of initial duty assignment and the MAJCOM
of subsequent assignments?

2. If this correlation exists. can it be distinguished
from a random correlation? '

3. If this correlation exists and can be distinguished
from a random correlation, does it conceptually in-

dicate a trend for Aircraft Maintenance Officers

%o remain in the MAJCOM of initial duty assignment?




CHAPTER II

METHODOLOGY

Conceptu Model

The relationship between the MAJCOM of initial duty
assignment of an AMO and the MAJCOM of subsequent duty as-

signments obviously must be investigated for AMOs having

varied career lengths comprised of varied numbers of duty
assignments. This led to grouping AMOs by the number of

# duty assignments in a career, the MAJCOM of the initial
duty assignment, and the number of subsequent duty assign-
ments that were in the MAJCOM of initial duty assignment.
The partitioning of the population is graphically modeled
in Pigure 1.

1 Elements and Relationships . i

Elements i
The "given"” elements in this analysis are described

and defined as follows:
MAJCOM: Major Air Command. For the purpose of this
study only the major flying commands, MAC, SAC, TAC,

and ATC were considered. If trends don't exist here,
it makes little sense to look further.

AMOs Aircraft Maintenance Officer. AMOs were limited
to those described in the population description.

AL m b A A s e
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Partitioning the Population

AMOs whose 1lst assignment
was in MAJCOM A

AMOs on ith Duty Assignment

AMOs

Fig. 1

AMO's that are exceptions to this description do occur 1

and are treated later in this fhesis.

Relationghips
Duty Aggsignment: A tour of duty encompassing a time , |

frame in which an AMO is assigned maintenance respon-

sibilities for weapons systems of a particular unit and
MAJCOM.

11




v i AR A DKLt 1 SR TN I L. G SR s 7 S R

Variables

Within any given MAJCOM an AMO has duty assignments.

Specifically we focus on two aspects of an assigrment as
parameters of this thesis, and they are classed as "varia-
bles". Note that since only correlation is sought, neither
is classed as a dependent or independent variable per-se.

A i he MAJCOM of Initi Dut
Agsignment: The total number of duty assignments an AMO
spent in the first MAJCOM to which he was assigned as an
AMO.

Number of Agsignments in the 402X Career Field: The total

of assignments an AMO spent in the 402X career field.
tion De tion

For this study, the population of interest consists
of all those Air Force active duty personnel who currently
hold a primary AFSC of 4024, This population insures the
inclusion of AMOs whose primary duty in the Air Force is
alrcraft maintenance.

This population dictates that new entries into the
AMO career field, APSC 4021, are pot included. It also
dictates that officers assigned to the basic AMO training
school, or "pipeline students”, are not included. Also ex-
cluded are officers on career broadening assignments from

other fields into the 4024 career field. The reason for

12
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excluding the above categories is to insure that the popu-

lation from which the sample is drawn truly represents the

population of AMOs for which aircraft maintenance is a

lengthy, career-related duty. That is, sufficient time had »
been spent in the field to warrant the title "Career Air- :
craft Maintenance Officer”. This also allows sufficient

duty time to permit inferences about any particular AMO's
assignment trend.

New entries into the field, those officers with an
APSC of 4021, are excluded because they would, in all like-
lihood, be on the first assignment and would not have esta-
blished any basis for an assignment trend. Pipeline stu-
dents were excluded for similar reasons, not even having
reached the first duty assigﬁment. Officers on career
broadening assiénments from other fields are excluded be-
cause they, by definition, are only spending time in the
AMO field to broaden their backgrounds for better perfor-
mance within their own career field. The inclusion of the
above exceptions in the sample could conceivably have
biagsed any inferences about assignment trends in the AMO
career field.

Ideally, a study of assignment trends in the AMO
career field would include the assignment histories of all
eligible officers who are now, or who have ever been, as-

signed to the 402X career field. However, the movement of

13
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officers through the career field is a process which begins
many years in the past and will continue many years into
the future.

When taking a sample from a process, an assumption
about the continuity of the process is made. That is, that
the process does not change significantly from one time in-
crement to the next so that a sample taken at a particular
point in time is representative of the population both a
"reasonable” distance into the past and into the future
(i4:188). This assumption applies to the assignment pro-
cess of AMOs at least during the time period covered by the
study sample. If one takes a point-in-time census of AMOs
and compares it to a point-in-time census two years later,
most of the individual members will be contained in both
populations. The differences would be new entries into the
field and losses from the field due to crosstraining, death,
promotion to the next higher career AFSC, etc. Since the
first census also contained new entries and losses via the
same mechanisms, any descriptive statistical measurement of
population characteristics would not be expected to be sig-
nificantly different unless some dramatic policy change had
occurred. It has not. So the case for a point in time
sample of AMOs representing the current population is just-
ifiable in both statistical theory and logical support.

14
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The data used in this study are drawn from the com-
puterized field records of the population. The field re-
cords are maintained at the Air Force Manpower and Person-
nel Center, Randolph AFB TX. The field records were sup-
plied by a Palace Log career monitof according to the sam-
ple plan discussed later. The records were purged of in-
formation such as name, social security number, address,
and phone number that could be used to identify an indivi-
dual officer. Each field record in the sample, therefore,
contains the following information:

1. Rank
2. History of all duty assigrments as a .USAF officer
3. MAJCOM of all duty assignments
4., Unit of all duty assignments
5. Positions held during all duty assignments
The above data contains sufficient information to quantify
each of the variables listed.

C M S Size

The goal of sampling 1s to select a large enough
set in a population so that some trait or characteristic of
that set may be accurately inferred to the population as a
whole. In order to test the research hypothesis, the dis-
tribution of duty assignments between the MAJCOM of initial

15




duty assignment and other MAJCOM's is investigated for ca-
reers comprised of varying numbers of assignments. Since
all officers in the population are on an assignment, the
population is completely described by the sum of the sets
of officers on second assignments plus those on third as-
signments plus those on fourth assignments, etc. Notice
that officers on first assignments have previously been
eliminated from the population (4021's). Each set may fur-
ther be thought of as a population proportion comprised of
the ratio of officers on a particular assignment to the
total number of officers in the population. One key task
then is to select a large enough total sample of officers
such that the portion of officers in the smallest propor-
tion has adequate. statistical significance, given a desired
confidence. Estimating the proper sample size is accom-
plished by straight forward use of statistical formulae
once the desired accuracy, confidence level, and population
proportion are known. See Appendix B. It is crucial to
note that while the confidence level and accuracy are se-
lected by the researcher, the population proportion must be
obtained from the population.

Since AFMPC computerized personnel records cannot
be retrieved based on the number of assigmments in a ca-
reer, the population proportions of careers of various num-

bers of assignments are estimated based on an assumed

16
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relationship between rank and career length. It is assumed
that:

1. The mean length of a duty assignment is three years.

2. All officers in the sample have spent their entire
careers in Aircraft Maintenance.

3. Average total commissioned time for a second lieu-
tenant is 2 years.
Average total commissioned time for a first lieu-
tenant is from 2 to 4 years.
Average total commissioned time for a captain is
from 4 years to 1l years.
Average total commissioned time for a major is from
11 to 16 years.

‘ 4. All second lieutenants are on lst duty assignment }
All first lieutenants are on lst or 2nd duty as-
signment
All captains are on 2nd, 3rd, or 4th duty assign-
ments
All majors are on 4th, 5th, or 6th duty assign-
ments.

The actual number of officers in each grade for the career
field was obtained from AFMPC. From this information, the
number of officers having careers of 2, 3, 4, 5, and 6 as-

signments was estimated by assuming that all second lieute-

nants were on first assignment and that half of the first
lieutenants were on the first assignment and half on the
gecond. Likewise, it was assumed that a third of the cap-
tains were on the second assignment; a third on the third
assigmment, and a third on the fourth assigrment. Majors
were assumed evenly divided among the fourth, fifth, and
sixth assignments. See Figure 2. The number of officers
estimated to be serving on each given assignment was divided
by the number of officers in the population thus producing

17




Estimating Career Proportions
Grade 2Lt Capt Major

| 777

Assigrment
Officers on lst assignment = 2Lt + 1/2 1Lt
2nd 1/2 1Lt + 1/3 Capt/total offi-
cers
3rd 1;3 Capt/total officers
Lth 1/3 Capt * 1/3 Major/total
officers
Sth 1;3 Major/total officers
6th 1/3 Major/total officers

gLt + 1Lt + Capt * Major _ ,
Total Officers

Fign 2 ‘

the estimated population proportions of officers on ;ach
particular assignment. An estimated sample size was then
calculated from the estimated population proportions.
Since the formula for calculating the sample size results
in a maximum sample size when the population proportion is
equal to 0.5, the sample size resulting from the estimated
population proportion nearest to 0.5 should be sufficient
to algso satisfy the remaining proportions.

For the AMO career field the sample estimate was
based on a desired confidence interval half width of 1% at
the 0.10 alpha level. These calculations, based on the

18
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previous assumptions, allow us to work through the propor-
tion analysis into a total sample number which is likely to
contain appropriate proportional numbers. The total AMO
sample thus derived is 1l24. The reader should realize
that the assumptions concerning proportions of various
ranks being on any given assignment number is used only to
calculate a sample size, hence any estimate errors relative
to true numbers of AMO's on a given assignment number ad-
versely affects only the sample size calculation. It is
believed that potential error caused by this estimation
process is small and would only affect the smallest propor-
tion.

Working with the Sample

The sample is stratified by the grade of the offi-

.cers in the current assignment. Stratification by grade in

this study is an approximation to stratification by number
of career assigmments since stratification by number of ca-
reer asgsignments is impractical. Grade stratification has
a close correspondence to number of career assignments and
is the closest classification readily obtainable from the
computer files.

The sample is randomized using the last digit of
the social security account number (SSAN), which is random-
ly distributed. The probability that any particular AMO
has a SSAN ending with any one of 10 digits (0-9) is 0.10;

19




thus, each digit represents 10% of the population. Suffi-
cient digits from 0 to 9, inclusive, are selected from a
random table to produce a sample size equal to or exceeding
the estimated required sample size. For estimating sample
size an accuracy of 1%, and a confidence level of 0.10 were

assumed.

Decision Criteria for Procesging Data

The raw data extracted from personnel records are
tabulated according to the wvariables listed in the sample
pPlan. Prior to the start of correlations, the data were
checked and adjusted for the following anticipated anoma-
lies:s

1. An Assignment from a MAJCOM to a unified or over
seas command was considered an assignment to the
MAJCOM having functional responsibility for the
weapons system to which the AMO was assigned. Such
an assigmment, thle not placing the AMO under the
operational control of that MAJCOM, placed him
under the functional procedures and functional con-
trol of the MAJCOM.

2. In the recent past, operational and functional re-
sponsibility for tactical airlift was transferred
from TAC to MAC., It was anticipated that the
change would manifest itself as a large, one-time

shift in assignments from TAC to MAC occurring
20
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within a short time period. All assignments to

tactical airlift aircraft in TAC prior to the change
of responsibility were considered as assigmments in
MAC.

3. Career broadening assignments for AMOs out of the
4024 career field were ignored. That is, an AMO's
career length was reduced by the number of the ca-
reer broadening assignments held. The nature and
timing of career broadening assigmments are tem-
porary and variable. While such assignments are
usually in an area of peripheral interest, they
need not be directly related to the primary func-

tion of the 402X career field.
Method of Analygis

Gepneral Approach

The objective of the thesis is to test the research
hypothesis: A trend exists for Aircraft Maintenance 0ffi-
cers to receive assigmments in the MAJCOM of initial duty
assignment. In order to accomplish this objective it is
necessary first to determine the statistical correlation
between the MAJCOM of initial duty assignment and the
MAJCOM of subsequent assignments, and second, to determine

if that correlation indicates the hypothesized trend. As
used here, assigmment trend refers to the statistical

21




relationship between the initial duty assignment and subse-

quent duty assigmments. Two types of assignment trend are
defineds

l. Actual Assignment Trend: The actual assignment
trend is that statistical correlation between the
MAJCOM of initial duty assignment and the MAJCOM
of subsequent duty assignments revealed by this
study.

2. Binomial Assignment Trend:s The binomial assignment
trend describes a trend governed only by probabil-
ity. The binomial assignment trend produces the
statistically expected number of assignments in the
MAJCOM of initial duty assignment based on the pro- :
portional size of the MAJCGM to the total of all . 1
MAJCOMs. The two choices of assignment are into
the MAJCOM of interest or out of it - hence the bi-
nomial choice. i
Concpetually, four findings may.result from the

study of assignment trends:

1. o t is found. This would automatically
result in a decision to reject the research hypo-
thesis.

2. t nd co not be found disg-

This would be a positive statistical trend, but
conceptually it would be no different from simply !
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proportionate assignments. The hypothesis would be
rejected because of the second decision rule stated
in "Objectives".
3. An actual assignment trend, distinguishable from a
. binomial assignment trend, could be found where
subseguent assignments were not to the MAJCOM of
initial duty assignment. This would be a negative

answer to decision rule 3 and also result in a de-

cision to reject the research hypothesis. The

trend here would actually be opposite that posited. i
4, An signment trend, distinguishable from a

binomial assignment trend, could be found where

subsequent agsignments were to the MAJCOM of ini-
3ial duty assignment. This would be affirmative

answers to decision rules 1, 2, and 3 and would
result in a decision to support the research hypo-

thesis.

e o e Trend
The conceptual model provides a concept for rela-
ting those officers having a career length of a particular
number of assignments to their MAJCOM of initial duty as-
signment. The informational model organizes the elements
related by the conceptual model and compares the actual as-

signment trend data to binomial trend data. The informa-
tional model gives assignment trends as cumulative
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probability functions for spending at least r duty assign-
ments of a career of i duty assigmments in length in the
MAJCOM of initial duty. Each MAJCOM's actual trend is com-
pared to its binomial assignment trend to determine which
of the four possible results previously listed apply to
that MAJCOM. Should the comparison result in accepting the
research hypothesis, further evaluation of the trend is
performed to indicate the realism of the trend. This fur-
ther evaluation is designed to put any potential statement
of 4024 trend into the context of other current Air Force
trends.

This further evaluation of an AMO trend will mea-
sure the trend relative to the assignment trends of two
other Air Force career fields. Two fields were chosen
which are universally perceived as exhibiting one of two
polar assignment trends. One field has a relatively strong
trend for officers to be reassigned to the MAJCOM of in;-
tial duty. The Pilot career field represents this trend in
that subsequent flying assignments are strongly determined
by the weapons system (i.e. MAJCOM) of the initial flying
assignment. Another career field is perceived as having
little relationship between the MAJCOM's of preceeding and
subsequent assignments. The Civil Engineering Officer
(CE0) career field somewhat represents this trend in that
CEQ duties do not substantially vary from MAJCOM to MAJCOM.
Thus, the expected assigmment trend could be expected to
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approach the binomial assignment trend. Samples were taken
in these two career fields in a similar manner to that done
for AMOs. Again, details of this process are available in
Appendix B. This Air Force trend comparison is added to
the binomial comparison and the two sets comprise the in-

formational model.
The Info tio Model

Assignments in the 402X field are plotted as a cumu-
lative probability function for specific career lengths.
The function is plottéd by career number of assigmments
rather than by a percent time ratio because, while the per-
cent time ratio allows plotting a distribution, it masks
all information concerning the actual number of assignments
for an officer. The masking of this information could in-
troduce bias into a distribution. For example:s Following
a period when the manpower of the career field is rapidly
increased, there would be a large number of officers on se-
cond and third assignments. If a large portion of these
officers remained in the MAJCOM of initial assignment, the
percent assignment ratio for these officers would be high
just as it would for those officers who spent a large por-
tion of a long career in the MAJCOM of initial assignment.
The result would be to bias the model to show a higher re-
assigmment trend. Such a condition of rapidly increasing

manpower currently exists as discussed under "Background".
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The possibility of such a bias is overcome by plotting the
distribution based on the number of assignments in a ca-
reer.

In order to distinguish actual assignment probabil-
ities, derived from the sample data, from theoretical bino-
mial assignment probabilities, confidence intervals at the
0.10 level are constructed with a halfwidth of 1% for the
actual assignment probabilities. See Appendix C. Where
the confidence interval intersects a corresponding binomial
assignment probability it is determined that the two proba-
bilities were not distinguishable. This being a pilot
study, the broader confidence level (instead of .05) was
selected. After determining the existence of a trend, the
less conservative level might be used to indicate perva-
siveness of the trend.

Assignments in the Pilot career field and the CEO
career field are plotted in the same manner as for AMOs.
Thus, for each career length of i assignments, twenty-seven
cumulative probability functions are tabulated as followss

1. Probability function for Aircraft Maintenance
Officers career field

2. Probability function for Pilot career field

3. Probability function for Civil Engineering Officer
career field

4-11. Actual and Binomial function for each MAJCOM
(MAC, TAC, SAC, TAC) for Aircraft Maintenance
Officers

26
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12-19. Actual and Binomial function for each MAJCOM
(MAC, TAC, SAC, ATC) for pilot

20-27. Actual and Binomial function for each MAJCOM
(MAC, TAC, SAC, ATC) for Civil Engineering
Officers
Composite assignment trends (1-3 above) allow discussion of
a particular career field in total. The composite trends
for each career field are made up from the different MAJCOM
trends. If one doesn't look at these specific MAJCOM
trehds. a lot of information is lost. Hence trends (4-27)
focus more directly on the individual MAJCOMs. Each MAJCOM
has a binomial probability of getting the next assignee
based strictly on its population proportion. These func-
tions naturally lead to two sets of comparisons:
l. Comparisons of the total probability functions of
‘entire career fields (functions 1-3).
2. Comparison of actual and binomial function by ca-
reer field and by MAJCOM (eg., MAC AMO's binomial
versus actual).

The section on"™Method of Analysis” showed how the decision

rules under the "Objectives” section were operationalized.
The reader will remember that there were four different

outcomes of binomial trend comparison and these addressed

one (or more) of three decision rules for accepting or re-
jecting the Research Hypotheses.

If a MAJCOM outcome passes all the requirements to
support the research hypothesis under the proposed decision
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rules, there still is one more hurdle to pass. If there is A

a positive trend but it is significantly less than for 4

Pilots and doesn't even compare favorably with CEOs (who
% : allegedly get cross-assignments all the time) then the
problem is academically meaningful but virtually useless in
context of our specific hierarchy of hypotheses. The oper-
ating assumption would then have to be that all assignments
in the military cause some significant degree of MAJCOM
isolation, and AMO's are simply one unfortunate group of
many. While this could be a relevant finding, note that it
carries seeds of a totally different solution (addressing
total assignment practices), and therefore, we must know if
this alternative is supported.

After comparison of the actual assignment trends
with the statistically derived binomial trend lines, the
cumulative ﬁrobability distribution for the AMO career
field resulting from the assignment data is compared to the
two other trends established for the Pilot and CEO fields.

In the comparisons, five outcomes are possible:

l. Th dence inte or the AMO agsignment
t ide nte for one
of the gtandards. When the intersection is with
the Pilot standard, it supports the inference that
the trend displayed by the actual AMO assignment
data is high (both absolutely and relatively). :

When the intersection occurs with the CE0 standard,
28
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B it supports the inferrence that the trend displayed
by the actual AMO assignment data is not strong.

a1 ok alAlr o eoB d

2. e _confid or the AMO ignment
trend doeg not intersect the confidence interval
or eithe d lies wholly above the cumu-
iv babilit tion for the Pilot standard.

When this occurs it is inferred that the trend dis-
played by the actual AMO assignment data is high.

3. ZThe confidence interval for the AMO assignment
trend intersects the confidence intervals for both
Standards. When this occurs, inferences as to the
strength of the trend to support a perception are

indeterminate.

: 4. The confidence interval for the AMO assignment

E trend intersects neither standard's confidence in-
e d the actug 0 tive djistribution
4 ion lieg beiween the standards. When this

occurs, inferences as to the strength of the trend

to support a perception of a trend are indetermin-
ate.

The_confidence intervals for the two standards
themgelveg intergsect. When this occurs, there is
no significant differences between assignment
trends perceived as being MAJCOM oriented and as-

signment trends perceived as being non-MAJCOM

oriented. Conclusions of trend must then be wholly
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dependent on evaluation of the 402X trend line with

the binomial trend line.
As the reader might perceive, the above five outcomes not
only serve as a confidence check on a trend potentially
meeting the research hypothesis, but they also provide a
wealth of comparative information on all trends. If a
MAJCOM or aggregate trend line statistically supports the
research hypothesis but fails the above operational tests,
the degree and type of failure will be evaluated before a
final conclusion is made. A very minor overlap with the
CEO function, for instance, might lead to a conclusion that
a positive but weak trend for reassignment to a MAJCOM does

exist.
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CHAPTER III

ANALYSIS

Gene roach

Before a record of officer assignment history could
be included in the sample, the numbers and types of assign-

ments held by that officer had to meet established decision

criteria that identified the officer as being in the popu-

lation. That criteria was established earlier. The expan-

ded criteria seen in this section were derived only after

an attempt was made to actually analyze data - hence inclu-

sion here. When a record satisfied the decision criteria ' 1

it was assigned a case number and a data card. On the data

card the assignment history was coded by MAJCOM of each as-

signment in the career field, total number of assignments
in the career field, and total number of assignments in the
MAJCOM of initial duty assignment.

D: eceive AFMPC

AFMPC supplied the data in the form of officer per-
sonnel briefs (6,7,8). An initial test set of data for the
40XX career fields was drawn. The test set, composed of

10% (by last digit of SSAN) of the officers in the grades ;

2nd lieutenant through major, served as an initial test of
31
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ﬁhe adequacy of the decision criteria and of the informa-
fional model. As a result of the initial test, a final
data set composed of 80% of officers in the grades 2nd
lieutenant through major currently holding AFSC 402X or
LO1X was drawn. AFMPC also supplied data sets of 80% of
all CEOs, 2nd lieutenant through major; and for Pilots, 10%

of all 2nd lieutenants through major.
is o + Majntenance Officerg Reco

The analysis of the initial 10% data set of 40XX
assignment records indicated that the established decision
criteria were inadequate to determine if an officer's re-
cord should be included in the population of career air-
craft maintenance officers. A discussion of additional de-
cision criteria established to test for inclusion in the
population follows:

1. Prior to 1974 numerous duty assignments were iden-
tirfied on assignment records as Aircraft Maintenance
Officers yet assigned AFSCs other than 402X. Also,
numerous AFSCs existed for duties included under
the description of the aircraft maintenance career
field as listed in AFR36-1 (9). It was discovered
that between the period from 1972 through 1974
numerous career fields dealing with the maintenance

of aircraft and aircraft subsystems were combined
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under the current AFSC, 402X (7). The following

AFSCs were included:
a) 323X-Avionics Maintenance
b) U404X-Avionics Maintenance, SRAM officers
¢) 403X-Maintenance Supervisor
d) 434X-Aircraft Maintenance Officer
These numerous career specialties were combined
under a common AFSC because of the similarities be-
tween them. For example, a 402X now assigned to
avionics maintenance performs essentially the same
duties as the o0ld 323X officer. Thus the following
new decision criteria was established: Any duty
ssi nt i which officer held AFSC_of
323X, LouX, 403X, or 434X shall be considered an
assignment in the 402X career field.
Numerous instances were discovered where officers
below the grade of major were either currently
holding, or previously held, a duty AFSC of 401X.
In an officer career progression the XX11 AFSC in-
dicates the entry level to a staff officer assign-
ment; the XX16 AFSC indicates the fully qualified
staff officer level. The XX11 AFSC normally is
awarded to the officer upon promotion to major.
The holding of a 4011 AFSC by a company grade AMO
thus indicates that the officer is assigned to a

position that would normally be assighed to a
33




3.

higher grade officer. Such an assignment for a

company grade AMO would indicate an officer has ex-
perience in the aircraft maintenance field and the
potential, as perceived by superiors, to perform
adequately at the higher level. The assignment at
the 401X level would provide the AMO a depth of ex-
perience and broad perception of the maintenance
function to carry back to a reassignment at the
4024 assignment level. Thus, since a company grade
assignment to the 401X level directly enhances the
development and experience of the AMO, the follow-

ing new decision criteria was established: Any

duty assigngment during which the AFSC 4011 was held
below the d f ma hall be considered as

agssignment to the 4024 career field.

Establishing the preceeding decision criteria ne-
cessitated a change in the population description
to include officers currently holding the 401X
AFSC. The majority of officers holding the 4011
AFSC were recently promoted majors, since upgrading
the 4011 AFSC to 4016 generally occurs within 18
months of promotion to major (11). Therefore, the
assignment histories through the 402X career field
of those recently promoted majors would still apply
to any current assignment trends in the career

field. Inclusion of the 401X AFSC into the
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population was conditional upon the officer having
spent a career as an AMO as opposed to entering a
career broadening or rated supplement assignment at
the 401X level. Also, Munitions Maintenance Offi-
cers, AFSC 405X, share the 401X staff level AFSC
with AMOs. Thus, the following new decision cri-
teria was established: Th e of the popula-
ion include the 402X e igtories of
all majors holding the 4011 AFSC.
In 1979 the Air Defense Command (ADC) was abolished
and its mission absorbed by TAC. The resulting
realignment of personnel resulted in the establish-

ment of the following new decision criteria: All

AMO gsgignments to ADC shall be congidered as as-

entg to TAC. _
While the MAJCOMs MAC, TAC, SAC, ATC and the over

seas commands such as the Pacific Air Force, and
Air Porce Europe account for the bulk of AMO utili-
zation, certain other MAJCOMs such as the Air Force
Logistics Command (AFIC) and the Air Force Systems
Command (AFSC) receive AMOs on the initial duty as-
signment. While the number of officers going to
these other commands did not appear to be large,

the following new decision criteria was established

to account for them: d si ent o the
402X career field in MAJCOM's other than MAC, TAC,
35
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SAC, ATC, or a command that can be converted to one

0 e be _considered i nt to

MAJCOM “other".
The purpose for establishing the original and the

new decision criteria was to define a population of offi-
cers whose past Air Force careers have been primarily de-
voted to the maintenance of aircraft and whose future ca-
reers in the Air Force will probably continue to deal with
the complex task of maintaining modern Air Force aircraft.
A clear definition of this population is essential to the
informational model derived to test the research hypothesis
of existance of an assignment trend for AMOs. While many

AMO positions may be filled with officers on a career

broadening assignment, and numerous maintenance staff offi-
cer positions filled with field grade officers on a rated
supplement assignment, the successful accomplishment of
aircraft maintenance would seem to depend on officers who

have devoted thelr careers to gaining knowledge and experi-

ence in the field. The hierarchy of abstraction posed in %
the "Delimitation” of this thesis reflects concern over the |
career potential of these officers. Therefore, the essence
of the decision criteria is to identify the "career"™ AMO.
The decision criteria used to define that population are
summarized below.

1. Any duty assignment during which an officer held

an AFSC of 323X, 404X, 403X, or 434X shall be
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considered an assignment to the 402X career field.
Any duty assignment during which an officer held an
AFSC of 4011 below the grade of major shall be con-
sidered an assignment to the 4024 career field.

The sample of the population shall include the 402X
assignment histories of majors currently holding a
4011 AFSC.

All AMO assignments to ADC shall be considered as
assignments to TAC.

All AMO assignments to tactical airlift aircraft in
TAC (such as C-130) shall be considered as assign-
ment to MAC.

All duty assignments to a unified command or over
seas command shall be considered an assignment to
the MAJCOM (MAC, TAC, SAC) having functional con-
trol of the aircraft unit to which the AMO is as-
signed.

All duty assignments to the 402X career field in
MAJCOMs other than MAC, TAC, SAC, ATC, or a command
that can be converted to one of these shall be con-
sidered an assignment to MAJCOM "other".

Career broadening assignments out of the 402X ca-
reer field shall not be included in the assignment

history of an AMO.




Analysis of Pilot Records

As previously stated, the purpose of including
Pilot assigmment trends in a study of AMO assigmment trends
is to serve as a universally accepted standard of compari-
son. A philosophy of conservatism guided the analysis of
Pilot assignment histories.

As used here, a conservative decision regarding
Pilot assignment trends is one that would result in a high-
er probability of reassignment to the MAJCOM of initial
duty assignment, or a narrower confidence band for the as-
sigmment trend found.

The Pilot career fields are identified by numerous
APSCs; however, all pilot records are centrally maintained
at AFMPC (8) regardless of the AFSC of the current duty as-
signment (flying or non flying AFSC). The data set from
which the Pilot population sample was obtained was randomly
drawn in the same manner as the AMO data set. The follow-
ing decision criteria were established to define the popu-
lation of Pilots and to draw the sample from which the
Pilot assignment trend was derived:

l. The career progression of the pilot force is close-
ly monitored by AFMPC so that pilots may gain lea-
dership, planning, and management skills as well as
technical expertise in assigned weapons systems.

To this end pilots periodically receive assignments
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2.

to various career fields other than flying. Such
rated supplement assignments may or may not be in
the MAJCOM of the officers' initial or previous
flying assigmment. Since the Pilot assignment
trend is to reflect the universally perceived no-
tion that Pilot assignments are dependent upon the
MAJCOM of initial assignment, inclusion of non fly-
ing assignments in the trend would only serve to
weaken that perception, resulting in a less conser-
vative standard against which to compare the AMO

assignment trend. Therefore the following decision

criteria was established: Only assjiegnments in
which the primary function of the Pilot was the
performance of flying dutjes, as opposed to rated
supplement agsignments, academic instructor duties,
planning offjcer duties, etc. shall be included in

an assignment history.
To insure that the flying assignments included in

the assignment histories were of an operational or

mission nature the following decision criteria was

established:s No assignment as a student or trainee

pilot ghall be included in an assignment history.
As discussed under the AMO decision criteria, the

absorbtion of the ADC mission by TAC and the trans-
fer of the tactical airlift mission from TAC to MAC
resulted in the following two decision criteria:
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A % 0 _tacti irlift aircr in TAC
shall be consjdered as asgisnments to MAC. Assign-
ments to ADC shall be considered agsignments to TAC.

4, 1In order to trace the assignment trend through as- i
signments to unified commands or overseas commands,

the weapons system to which the Pilot was assigned

N e

was identified and the following decision criteria

was applied: Agsjgnments to unified and overseas
co nds s 1 be considered ass nts to the

MAJCOM (MAC, TAC, SAC) havi functional responsi-

J bili for weapon tem to whi the Pi is
assigned.

It must be emphasized that the development of an
assignment trend for Pilots is to serve as a standard
against which the assignment trend for AMOs can be compared. -
The philosophy was to develop decision criteria and apply
them to Pilot assignment histories in order to exercise the

. research hypothesis. No attempt should be made to infer

conclusions or develop insights into the assignment prac-
tices for Air Force Pilots. A summary of the Pilot deci-
sion criteria follows:

1. Only assignments in which the primary function of
the pilot was the performance of flying duties
shall be included in an assignment history.

2. No assignments as a student or trainee pilot shall

be included in an assignment history.
40




3. Assignments to ADC shall be considered as assign-

ments to TAC.

4, Assignments to tactical airlift aircraft in TAC
shall be considered as assignments to MAC.

5. Assignments to unified and overseas commands shall
be considered as assigmments to the MAJCOM (MAC,
TAC, SAC) having functional responsibility for the

weapons system to which the Pilot is assigned.

Analysig of Cjvil Engineer Officer Records

Including CEO assignment trends in the study of
AMOs served the same purpose as including Pilot assignment
trends. That is, the CEO assignment trends served as a
universally accepted standard against which the AMO assign-
ment trends were compared. Assignment histories were also
analyzed based on the philosophy of conservatism so that a
nearer to random distribution of assignments to the MAJCOMs
resul ted.

The data set from which the CEO sample was obtained
was randomly drawn from the personnel field records main-
tained at AFMPC by Palace Blue Print following the same
procedures used for AMOs. The following decision-criteria
were established to define the population of the CEOs and
draw the sample from which the CEO assigmment trends were

derived:
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1. An assignpent to the CEQ career field shall be de-
r fine jgnment where the 552X AFSC was held
; d d was pe ed for a civil engineering or-
§ ganization.

2. No assignment as a student shall be included in an
assignment history.
3. CEO duties, unlike Pilots' or AMOs', bear no rela-

tionship to particular weapons systems; therefore,

relating overseas or unified command assignments to

MAC, TAC, SAC, or ATC is not necessary. Thus no
decision criteria designed to relate unified com-
mand and overseas assignments to MAC, TAC, SAC, or
ATC wag included.

4, In ut ent the 552X career field
in commands other than MAC, TAC, SAC, or ATC shall
_ ) i nts “other".
} 5. Any duty assisnment dg:ig; which an officer held an
AFSC X below th d jor shall be con-
F_ gidered an assisnment %o the 5525 career field.
E 6. le of n_sh include the X %
: t f major ently holding a ‘
5511 APSC. ‘

As with the Pilot career field, the CEO career
field was intended to serve as a standard for comparison _ 5

for AMO assignment trends; thus, decision criteria for CEOs !

were designed to exercise the research hypothesis. There

2
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was no intent to infer conclusions or develop insight into

the assignment practices for CEOs.
Application of various decision rules are demon-

strated and explained in Appendix D.
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CHAPTER IV

RESULTS

The results of the data analysis are tabulated in
Tables 1 through 14 and plotted in Figures 3 through 5k4.

Summary of the Data Sets

Table 1 is a summary of the data sets for the Air-
craft Maintenance Officer, Civil Engineering Officer, and
Pilot career fields as they were sorted to determine the
sample population. The two columns under each of the ca-
reer field headings denote the number of cases obtained in
each data set vs. the number of cases estimated to be re-
quired for an accuracy of *0.01 at the 0.10 confidence
level (¥0.02 for Pilot career field). As used here, one
case represents one officer personnel record. The first
row of the table under the heading ACTUAL lists the number
of cases from each data set that met all of that career
field's decision criteria and, therefore, were included in
that career field's sample population. The second and
third rows under ACTUAL list the number of cases that were
rejected from the population. Row two specifically iden-
tifies the number of cases where the officer is currently

on the initial duty assignment in the career flield. Notice
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that for the AMO career field, officers on their initial

duty assignment comprise approximately 43% of the data set.
It appears that this large percentage of initial duty offi-
cers may reflect the current Air Force policy to rapidly
increase AMO manning levels by an influx of new personnel,
as discussed in the “Introduction" of this thesis. The
large percentage of initial duty officers encountered in
the data set also confirms the decision to compute assign-
ment trends by number of assignments in a career rather
than by a percent time ratio as discussed in the "Methodol-
ogy”"” portion of this thesis. The third row under ACTUAL
lists the number of cases rejected for failing to meet
other decision criteria for the care«r field. The fourth
row under ACTUAL lists the sum of rows 1, 2, and 3. The
fourth row under ESTIMATE lists the estimated sample size
.required to obtain the desired accuracy as calculated in
Appendix C.

Table 1 indicates that the assumptions used to es-
timate the required size of data sets produced adequate
data sets for all but the CEO career field. It was antici-
pated that the method of estimating data set sizes would
produce the desired set size in all instances.

Table 2, discussed below, indicates that the as-
sumed assigmment history distribution was accurate for the
CEO career field; therefore the short fall in the CEO data
set size demands investigation.

ks

—




e bm st e k3 T A A el O 1. b A 535 NI 5 AT 1. 5 ot S DI VR it S 0 U s i S

A review of the population size and estimate calcu-
lations indicates that a possible reason for the short fall
may be that a 70% rather than 80% data set was drawn. A
i 70% data set would number approximately 1015. As discussed

under "Calculation of Minimum Sample Size", the effect of a
small sample on the study would be to reduce its accuracy.
As can be seen from Table 2, the desired accuracy at the
career field level of *1% was attained in spite of the
short fall. Correction of the short fall would require de-
stroying the current data set and obtaining another 80%
sample from AFMPC. In view of the cost to AFMPC for each
data set and because the desired accuracy was attained in
spite of the short fall, the authors elected not to obtain
a new 80% sample.

Table 2 indicates the validity of the assumed rela-

t tionship between an officer's grade and the number of as-

f sigrments in his career. This assumption aided in deriving
an estimate of the required size of each data set. The
table compares the estimated distribution of career length
{by number of assignments), based on the assumed foregoing
relationship, to the actual distribution of career lengths
derived from the data sets. The first row of each career
field lists the portion of the population estimated to have
each career length. The second row of each career field

lists the actual portion derived from the sample population.

The third row of each career field lists the corresponding 4
46




SUMMARY OF DATA SETS AS SORTED

ACTUAL ESTIMATE ACTUAL ESTIMATE ACTUAL ESTIMATE

Sample
Population 865

One Asgsign.
Career 7

Reject 79
Total 1661

ANO  SAMP
CI
EST

CE SAMP
CcIl
EST

PILOT SAMP
CI

TABLE 1

FOR SAMPLE POPULATION

PILOT

1200

422
230

1852

TABLE 2
DEMOGRAPHY OF CAREER LENGTHS BY
NUMBER OF ASSIGNMENTS

3

14
.18
.01
«13
.19
.01

.23
t.02
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accuracy at the 0.10 confidence level of the sample distri-
bution. As can be seen, the desired accuracy was achieved
for all career fields.

Table 3 is a summary of the data sets for the Air-
craft Maintenance Officer, Civil Engineering Officer, and
Pilot career fields as they were sorted to determine an
estimate of the current population proportion of each MAJCOM
for the career field. This population proportion served as
the basis for calculating the MAJCOMs' random binomial as-
signment trend for each career field. The rows under the
columns headed SAC, MAC, TAC, ATC, and OTHER relate to the
following:s The first row for each career field lists the
number of cases where the officers are currently on the in-
itial duty assigmment in the career field. The horizontal
sum of row one for each career field equals the correspon-
ding ONE ASSIGNMENT CAREER figure in row two of Table 1.
The second row for each career field lists the number of
cases where the officer has had two or more assignments in
the career field and the current assignment is in the MAJCOM
heading the column. The third row for each career field
lists the sum of rows one and two. The fourth row for each
career field lists the current population proportion for
the MAJCOM. The population proportion was obtained from
the ratio of the total for a MAJCOM to the sum of the
totals across all MAJCOMs for the career field. Finally,

the fifth row for each career field lists the corresponding
48
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accuracy at the 0.10 confidence level for each population
proportion. The columns headed MAJORS and REJECTS of Table
3 list, respectively, the number of cases comprised of

majors holding a XXIX AFSC (see AMO decision criteria 3 and

el ML ws £

CEO decision criteria 5), and the number of cases re jected
for failing to meet other decision criteria. Notice that
the large number of Pilots rejected consisted primarily of
those pilots currently holding a non-flying duty assignment

(see Pilot decision criteria 1).

Summary of Career Histories

Tables 4 through 9 are detailed accountings of the
career histories of those cases meeting all decision cri-
teria for inclusion into the sample population of each ca- ;
reer field as summarized in row one of Table 1. Each ca-
reer field consists of two tables: Tables 4 and 5§ - AMO,
Tables 6 and 7 - Pilot, and Tables 8 and 9 - CEO. Each 3

3 career field is accounted for in total and by each MAJCOM. ;

The columns denote career length by number of assignments.
The rows list the cumulative number of cases having had i
at leagt each given number of these career assignments in
the MAJCOM of initial duty. The side headings of MAC, TAC,
SAC, ATC, and OTHER denote these as the MAJCOM of initial
duty. The figure in the column headed TOTAL, under the

side heading TOTAL of Tables 4, 6, and 8 correspond to row

one of Table 1. Tables 4 through 9 are used to calculate
50




TABLE &4
CUMULATIVE DISTRIBUTION OF ASSIGNMENT
HISTORIES FOR AIRCRAFT MAINTENANCE:
TOTALS, MAC, AND TAC

1::st CAREER ASSIGINITENTS
2 3 4 5 6 7  TOTAL
1 325 285 172 L2 9 2 865
T2 229 207 14 37 5 5
° 3 103 108 32 5 >
. 57 26 [ 1
y 5 12 3 1
Lo 2 X
5, ! |
1l 81 L8 28 Vi 3 o 167
2 53 35 23 6 1 o
N 16 17 5 1 0.
bow 10 5 1 )
© s 3 1 o
6 1 0
7 0
1 148 103 5 16 1 2 335
2 112 9% 61 1% 1 >
N 57 s6 13 1 2
2o 2 10 1 1
: 5 7 1 1
é 0 1
7 0
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TABLE 5

CUMULATIVE DISTRIBUTION OF ASSIGNMENT
HISTORIES FOR AIRCRAFT MAINTENANCE,

A R L ik i abri

SAC, ATC, AND OTHERS

lgzst CAREER ASSIGNMENTS
A 2 3 L 5 6 7 TOTAL 3
1 78 8 53 17 1 0 234 1
2 50 61 38 16 1 0 ]
S 3 26 28 1% 1 0 ;
Ay 19 11 1 0 3
€ 5 2 1 0 1
6 1 o !
7 0 i
1 3% 35 16 1 4 0 92
2 10 10 10 1 2 0
A5 4 3 o 2 0 i
T 3 o 2 0
¢ 5 o o0 0
6 0 0
7 0
1 12 14 10 1 o0 0 37
° 4 7 9 0o o 0
T o3 0 4 o o 0
H oy 0 0o o 0
E 5 o o0 0
R ¢ 0 0o’
s 0
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TABLE 6

CUMULATIVE DISTRIBUTION OF ASSIGNMENT HISTORIES
FOR PILOTS: TOTALS, MAC, AND TAC

o A A DAL el bad 1 NI X AR i B S o

128 . CAREER ASSIGNMENTS
A 2 3 L 5 6 7 TOTAL
1 557 380 179 71 11 2 1200
T 2 W3 275 148 62 10 2
o 5 187 120 59 9 1
T o 89 55 8 1
A 5 41 8 1
L ¢ 6 1
S 9 0
1 130 126 56 15 1 o 328
2 95 105 46 14 R a
Mo, 7 38 1 o o
Ay 26 12 0 0
¢ 5 9 0 0
6 0 0
7 0
1 166 137 777 3 7 1 425 .
2 128 106 72 36 7 1
T o3 8 65 36 7 1
Ay 57 3 7 1
¢ s 29 7 1
é 6 1
7 1
53
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133
88

128
32

TABLE 7
CUMULATIVE DISTRIBUTION OF ASSIGNMENT
HISTORIES FOR PILOTS: SAC AND TAC

3 4
58 30
ko 23
25 15
6
59 16
24 ?
1 2
0
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CAREER ASSIGNMENTS

5
15
10

W 0 0

O O O N &
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TABLE 8

CUMULATIVE DISTRIBUTION OF ASSIGNMENT HISTORIES

e >» 3 041

> R

Q> 3

FOR CIVIL ENGINEERS:s TOTALS, MAC, AND TAC

at
least

A

N oW WD KEFYIOOWM FUWUNDHFEFYIOOWM EFWND

236
23

11

= £

CAREER ASSIGNMENTS

3 4
171 138
37 37
b 3
1
11 6
3 2
0 1
0
38 43
6 9
2 0
0

5

83

30
5
0
0

O O O WL wWn

22

O © N VO

6
27

O O O O O W O O O =~

o O © O+ &

O 00O OO KM OOOOOIMKMPKMOOOO OWFN

TOTAL
659

37

152
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TABLE 9
CUMULATIVE DISTRIBUTION OF ASSIGNMENT HISTORIES

R TP

5 FOR CIVIL ENGINEERS: SAC, ATC, AND OTHERS

1:: ot CAREER ASSIGNMENTS
A 2 3 4 5 6 7  TOTAL
1 78 38 33 19 6 0 174
2 10 7 14 8 1 0
S 5 1 2 0 0 0
Ay 0 0 0 0
C 5 0 0 0
6 0 0
” 0
1 33 22 10 6 3 0 7l .
2 o7 0 1 1 0
Ay 0 0 1 0 0
T 0 0 0 0
C 5 0 0 0
6 0 0
7 0
1 70 62 4 31 11 2 222
° b1 1% 12 1 1
T, 1 1 4 0 0
H oy 1 0 0 0
E 4 0 0 0
R ¢ 0 0
J 0




the actual assignment trends for each career field and each
MAJCOM within that career field according to the plan de-
scrived in Appendix B.

Summary of Actual and Binomigl Trends

Tables 10 through 13 compare the cumulative random
binomial trend probabilities and corresponding actual trend ]
probabilities of spending at least r assignments out of a
career of i assignments in the MAJCOM of initial duty where
the MAJCOM of initial duty heads each table. The columns
of random binomial probabilities are headed P(B), and the
columns of actual probabilities are headed P(A). An entry
of 0 indicates that no case fell within that category. It

may be seen in each table, since the probabilities are cumu-

lative, that as the number of assigmments in the initial
MAJCOM increases the probability of that assignment history
decreases. Also, that as both the number of assignments in
a career and the number of assigmments in the initial MAJCOM
increase, the confidence interval about the probability in-
creases. In some ingtances the confidence interval appears
to exceed the probability. This is a result of the method
of taking the data sets. As was previously discussed in
the Sampling Plan, personnel records could not be extracted
from the computer files based on the number of assigrments
in a career. Therefore, a relationship between grade and

assignment length was assumed, and the size of each data
57




TABLE 10
ACTUAL AND BINOMIAL TREND
PROBABILITIES FOR MAC

AMO CEO PILOT

of i P(B) P(a) P(B) P(A) P(B) P(A)
- 1.00 1.00 1.00 1.00 1.00 1.60

- 0.18 .65t.06 0.06 .09+.07 0.31 .73%r.11
- 1.00 1.00 1.00 1.00 1.00 1.00

- 0.33 .73%.09 0.11 .27*.12 0.52 .83t.12
- 0.03 .33%.06 .00 0 0.10 .61%*.11
- 1.00 1.00 1.00 1.00 1.00 1.00

0.45 .82+.12 0.17 +33%.17 0.67 .82%.19
0.09 .60%.,11 0.01 17%.,12  0.23 .68%.17

r

1-2

2 -2

l1-3

2-3

3 -3

l -4

2 -4

3 -4

b - 4 0.01 .36%.08 0 0 0.03  .46%.14

1-5 1.00 1.00 1.00 1.00 1.00 1.00

2-5 0.55 .86%.26 0.22 .60%.25 0.77 .93%.39

3-5 0.15 .71%.23 0.02 0 0.36 .93t.39

4 - 5 0.02° .71%.23 .00 0 0.09 .80%.36

5-5 0 432,18 - .00 0 0.01 .60%.31

1-6 1.00 1.00 1.00 0 1.00 1.00

2-6 0.63 .33%.25 0.27 1.00 0.8 1*1.56
i 3-6 0.22 .33%.25 0.04 0 0.49 1%*1.56
L 4 - 6 0.04 .33%.,25 0.01 0 0.17 0

5-6 00 .33%.25 .00 0 0.03 0

6 -6 .00 .33%.25 .00 0 .00 0

1-7 1.00 1.00 1.00 1.00 - 0

2 -7 0.70 0 0.31 1.00-.74 -- 0

3-7 0.30 0 0.05 0 - 0

b - 7 0.88 0 0.601 0 .- 0

5-7 0.02 0 .00 0 -- 0

6 -7 .00 0 .00 0 -- 0

7 -7 .00 (] .00 0 -- 0
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P(B)
1.00
0.45
1.00
0.70
0.20
1.00
0.83
0.42
0.09
1.00
0.91
0.61
0.24
0.04
1.00
0.95
0.73
0.39
0.12
0.01
1.00
0.97
0.83
0.55
0.25
0.06

.00

AMO

P(A)
1.0@
.76%,05
1.00
.91%,07
.55%.05
1.00
oL, 09
.86%,08
.38%,06

1.00

.88%,17
.81%,16
.63%.14
At 12
1.00
1.00%.74
1.00%.74
1.00t.74
1.00t.74
]
1.00
1.00%.52
1.00t.52
1.00% .52
1.00f .52
+50%.37
«50%.37

ANy

TABLE 11
ACTUAL AND BINOMIAL TREND
PROBABILITIES FOR TAC

CEO

P(B)
1.00
0.14
1.00
0.26
0.02
1.00
0.36
0.05
0.00
1.00
0.45
0.09

.00

.00
1.00
0.53
0.15
0.03
0.01

.00
1.00
0.60
0.20
0.04
0.01

0
0

59

P(A)
1.00
.09+ ,03
1.00
.16%.05
.05%.03
1.00
.21%.05

1.00
1.00--7&
0

o O oo

PILOT
P(B) P(A)
1.00 1.00
0.30 .77%.10
1.00 1.00
0.51 .77%.11
0.09 .61%.10
1.00 1.00
0.66 4,17
0.22 .84%,16
0.03 .79%.15
1.00 1.00
0.76 .97%.25
0.35 .97%.25
0.09 .94%.25
0.01 .78%.22
1.00 1.00
0.83 1.00%.59
0.47 1.00%.59
0.16 1.00%.59
0.03 1.00%*.59
.00 .86%.54
- 1.00%1.56
-- 1.00%1.50
- 1.00%1.56
-- 1.00%1.56
-- 1.00%1.56
-- 1.00%1,56
- 1.00%1.56
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f TABLE 12
ACTUAL AND BINOMIAL TREND
PROBABILITIES FOR SAC

mth] et e anie

AMO CEO PILOT

of i P(B) P(A) P(B) P(A) P(B) P(4)

1.00 1.00 1.00 1.00 1.00 1,00

0.19 .64%f,06 0.18 .13*.03 Q.24 .66%.11

1.00 1.00 1.00 1.00 1.00 1.00 ;
0.3% .72%.,07 0.33 .18%.05 0.45 .69*.17 §
0.03 .31%.04 0.03 .03%t.02 0.07 .43%.13
1.00 1,00 1.00 1.00 1.00 1.00
o.b7 .72%.,08 0.45 42%,08 0.59 .77%f.25
0.10 .53*.07 0.09 .06%,03 0.16 .50%.20 ?

r

1-2

2 -2

l1-3

2-3

3-3

1-4

2 -4

3-4 i
-4 0.01 ,36%.06 0.01 0 0.01 .20%.13 E
1-5 1.00 1.00 1.00 1.00 1.00 1,00 :
2 -5 0.57 .94%,17 0.55 .42t.11  0.70  .67%.33 E
3-5 0.17 .82%.16 0.15 0 0.28  .60%.31 E
b -5 0,03 .65%.14 0,02 0 0.06 .53%.29 §
5-5 0,01 .12%*.06 .00 0 - .00 .20%.18 §
1-6 -- 1,00 -- 1,00 -~ 1,00 %
2-6 - 1.00%.74 -~ ,17%.12 -~ 67 .74 4
3-6 --  1,00f.74 - 0 -~ .33t.52 '
b -6 -~ 1.00%.74 - 0 -~ .33%.52

5-6 -~ 1,00%.74 .- 0 -~ .33%.52

6 -6 --  1.00%.74  -- 0 -~ 0

1-7 -- 0 -- 0 -- 1,00

2-7 -- 0 -- 0 -~ .50%.78

3-7 -- 0 -- 0 --  .50%,78

4 - 7 - (] - 0 -- .50%.78

5 -7 - 0 -- 0 -- .50%.78

6 -7 -- 0 -- 0 - .50 .78

7 -7 - 0 -- 0 -- «50%.78




TABLE 13
ACTUAL AND BINOMIAL TREND
PROBABILITIES FOR ATC

AMO CEO PILOT
rof i ©P(B) P(A) P(B) P(A) P(B) P(A)
1-2 1.00 1.00 1.00 1,00 1.00 1.00
2-2 0.11 .28%.06 0.09 .12%*.04 0.13 .25%.07 f
1-3 1.00 1.00 1.00 1.00 1.00 1.00
2 -3 0.21 .29%,07 0.17 .32%.09 0.24 .41%.13
3-3 0.01 .11%*.04 o0.01 0 0.02 .02%f.03
1-4 1.00 1.00 1.00 1.00 1.00 1.00%,26
2 -4 0.30 .63%*.14 0.25 0 0.3  4u¥.26
3 -4 0.04 .18%*.08 0.03 0 0.0 .13%.14
L - 4 0.01 .18%.08 0.01 0 .00 0
1-5 1.00 1.00 1.00 1.00 1.00 1.00
2-5 0.37 1.008.7% 0.31 .17%.12 0.43 .50%.55
3-5 0.06 0 0.09 .17%¥.12 0.09 0
b -5 .00 0 .00 0 0.01 0
5-75 .00 0 .00 0 .00 0
1-6 -- 1.00 -- 1.00 -- 0
2-6 - .50%.26  -- .33%.25 - 0
3-6 -- .50%.26 - 0 -- 0
4 - 6 -- .50%,26 - 0 -- 0
5 -6 - 0 -- () .- 0
6 -6 -- 0 - 0 -- 0
1-7 -- 0 . 0 - 0
2-7 -- 0 - 0 -- 0
3-7 - ) -- 0 - 0
b - 7 - 0 e 0 - 0
5§ -7 - ) . 0 - 0
6 -7 -- 0 -—- 0 - 0
7 -7 -- 0 - 0 - 0
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TABLE 14
ACTUAL TRENDS FOR TOTAL
CAREER FIELDS

AMO CEO PILOT
rof i P(A) P(A) P(A)
1-2 1.00 1.00 1.00
2 -2 .65%,03 .10%.01 62% .04
1-3 1.00 1.00 1.00
2 -3 .73%.03 .22%.03 .72%,06
3 -3 .36%.02 ,02%.01 49%.05 i
1-4 1.00 1.00 1.00
2 -4 .87%.05 .27%.03 .83%.10 J
3 -4 67%, 04 .02%,01 .67%.09
4 - 4 .35%.03 .01%.01 .50%,08 i
1-5 1.00 1.00 1.00
2-5 .88%.10 .36%.05 .87%.17 ‘
3-5 .76%.10 .06%.02 .83%.16
b -5 .62%.09 0 .77%.16
§-5 .29%.06 0 .58%.14
1-6 1.00 1.00 1.00 ?
2-6 .56%.18 .26%,07 .91%.45
3-6 .56%.18 04%,.03 .82%.42
b - 6 .56%,18 0 73,40
5-6 .33%.14 0 73240 )
6 -6 .11%.08 0 .55%.35 i
1-7 1.00 1.00 1.00 %
2 -7 1.00%,52 .75%.32 1.0011.03 i
3-7 1.00%.52 0 .50%.78
b - 7 .50%.37 0 .50%.78
5-7 .50%.37 0 .50%.78
6 -7 .50%,37 0 .50%.78
7 -7 s 0 0
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set was based on that assumption. The results and accuracy
of that assumption are summarized in Table 2. However, in
order to perform a by-MAJCOM comparison of actual to random
binomial assignment trends it was necessary to make the
probabilities conditional upon being in a particular MAJCOM
on the firgt duty assignment. See Appendix C. This condi-
tion reduced the number of officers in certain categories
so low as to render a two sided confidence interval at the
0.10 level meaningless. Since this situation generally
occurred only for six and seven assignment careers, rather
than decrease the confidence, to say the 0.20 level, the
six and seven assignment careers were excluded from further
consideration.

Table 14 is constructed similarly to Tables 10
through 13; however, Table 14 compares the actual assign-
ment trends of the AMO career field to those of the two
standards, the CEQ and Pilot career fields. Six and seven
assignment careers from Table 14 shall also receive no fur-

ther consideration.

G 0 _Act d Bino: Trend

Figures 3 through 18 are the graphical comparison .
of the random binomial and actual assignment trends for the ;
'AMO career field for 2, 3, 4, and 5 assignment careers as —§
listed in Tables 10 through 13. Notice that in all but two i
ingtances the actual assigmment probabilities are clearly
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distinguishable from and greater than the random binomial

assignment probabilities. The two instances where the ac-
tual and binomial probabilities are not distinguishable are
for TAC, at least 2 of 5 assignments and for ATC, at least
2 of 5 assignments (Figures 10 and 18). For each of these
instances the behavior of the binomial trend must be con-
sidered (11:297).

As the population proportion of the MAJCOM, upon
which the random binomial trend is based, decreases, the
modal distribution of the binomial skews right. This in-
creases the probability of spending only a few of a career
of many assignments in the MAJCOM of initial duty. How-
ever, it'also increases the cumulative probability of
spending gt least a few of many assignments in the MAJCOMii
of initial assigrment. As the MAJCOM population proportion
approaches 0.50, the modal distfibution of the binomial ap-
proaches normal, and the greatest probability of assignment
history would be for half the career assignments to be in
the initlal MAJCOM. Thus, in a cumulative distribution,
the probability of spending at least a few assignments from
a career of many assignments in the MAJCOM of initial as-
signment increases. Finally, as the MAJCOM population pro-
portion becomes greater than 0.50, the binomial distribu-
tion skews left, increasing the probability of spending
many assignments out of a career of many assignments in the

MAJCOM of initial duty. Thus, once more, the cumulative
64
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Actual vs. Random Binomial Assignment

1.00
.80
60
40

.20

1.00

.80
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Trend for Aircraft Maintenance:
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Figure 3
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bands: bino-
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crete proba-
bilities.
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all similar
figures.
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Actual .vs. Random Binomial Assignment
Trend for Aircraft Maintenance:

MAC, I=4& 5
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Actual .vs. Random Binomial Assignment
Trend for Aircraft Maintenance:
TAC, I =2 & 3
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Actual .vs. Random Binomial Assignment
Trend for Aircraft Maintenances
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Actual .vs.Random: Pinomial Assignment
Trend for Aircraft Maintenance:
SAC, I =2&3
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Actual .vs. Random Binomial Assignment
Trend for Aircraft Maintenance:
SAC, I =4 & 5
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Figure 14
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Actual .vs. Random Binomial Assigrment
Trend for Aircraft Maintenance:
ATC, I = 2 & 3
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Actual .vs. Random Binomial Assignment
Trend for Aircraft Maintenances
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Figure 17
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probability of spending at least a few of many assignments
in the MAJCOM of initial duty increases. Thus, for any
given.population proportion, as the number of assignments
in a career increases, the probability of spending at least
a few of those assignments in the MAJ&OM of initial duty
increases. In the two instances cited the population pro-
portion of ATC is 0.11 and the population proportion of TAC
is 0.45., 1In both instances it appears that, for the random
binomial assignment trend, it would be expected to find a
relatively large percentage of cases spending at least two
of five assignments in the initial MAJCOM while the data
indicate that in TAC and ATC the actual trends meet but do
not exceed these expectations, at least, at the confidence

level of 0,10,

G P ctu B i Trend

Figures 19 through 34 are the graphical comparison
of the random binomial and actual assignment trends for the
Pilot career field for 2, 3, 4, and 5 assignment careers as
listed in Tables 10 through 13. It will be recalled that
the Pilot career field was selected as a standard of com-
parison for the AMO career field. It is universally per-
ceived that succeeding assignments in the Pilot career
field are highly dependent on the MAJCOM of the initial
duty assigmment, e.g., that there is a strong trend for
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Actual .vs. Random Binomial Assignment
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Actual .vs. Random Binomial Assignment
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Actual .vs. Random Binomial Assignment
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Actual .vs. Random Binomial Assignment
Trend for Pilots: ATC, I =4 & 5
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pilots to receive succeeding assigmments in the MAJCOM of
initial assignment. As can be seen in Figures 19 through
32, actual assignment trend probabilities for the Pilot ca-
reer field are consistantly distinguishable from and grea-
ter than the random binomial assigrmment probabilities ex-
cept for the at least 2 of 4 and 2 of 5 categories for each
MAJCOM (FPigures 21, 22, 26, 29, 30, 33, 34). These excep-
tions more consistantly exhibit the same tendency shown in
the AMO career field for TAC and ATC. As such, the same
reasoning as to the behavior of the binomial dsitribution

applies to the pilot career field.
G c Actu d B Trends

Figures 35 through 50 are the graphical comparisons
of the random binomial and actual assignment trends for the
CEO career field for 2, 3, 4, and 5 assignment careers as
listed in Tables 10 through 13. It will be recalled that
the CEO career field was selected as a standard of compari-
son for the AMO career field. It is universally perceived
that succeeding assignments in the CE0 career field are not
dependent on the MAJCOM of the initial duty assigmment,
e.g. that there is no trend for CEOs to receive succeeding
assigmments in the MAJCOM of initial assignment. As can be
seén in Figures 35 through 50, the relationship between the
actual and binomial assigmment probabilities is most varied.
The actual and binomial trends are indistinguishable for
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Actual .vs. Random Binomial Assignment
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Actual .vs. Random Binomial Assigmment
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Actual .vs. Random Binomial Assigrment
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Actual .vs. Random Binomial Assigmment

Trend for Civil Engineers:

ATC, I =2& 3

1.00 }
+80 ] (::) - Actual
.60 1 ~—— = Binomial
o |
«20 1
i I=2
r= 2
At least r of i
Figure 47
1.00
.80
.60
40
«20 N—
=
r=s 2 L-?;i -2
At least r of 1
Figure 48

89




R

i i 9 A LIRS KA i b

Actual .vs. Random Binomial Assignment
Trend for Civil Engineers:
ATC, I =4 & 5

1-00 T

.80 - O - Actual

60 1 — = Binomial

QL"O T

«20 +

H
n
F

r= 2 3 4

At least rof i

Figure 49

1.00 +
080 -+
.60 ]‘

.40 T

.20 +

r= 2 3 4 5
At least r of i

Figure 50

90




;. oty bl s MG g RO - A ol e 7 (B v i i SR MMt~
e g AL g Mt LR T i e e %’

the MAC 2 of 2, 3 of 3, 2 0of 4, 4 of 4, 4 of 5, 5 of 5, TAC
Jof 3, 4 of 4, 2 0f 5, 3 0f 5, 4 of 5, 5 of 5, SAC 3 of 3,
20f 4%, 3 0f 4, 5 0of 5, ATC 2 of 2, 4 of 5, and 5 of 5 as-
sigrment histories. The actual trend is distinguishable
from and greater than the random trend for the MAC 2 of 3,

3 of 4, 2 of 5, ATC 2 of 3, and 3 of 5 assignment histories.
The actual trend is distinguishable from and lesg than the
random trend for the MAC 3 of 5, TAC 2 of 2, 2 of 3, 2 of &4,
3 o0of 4, SAC 2 of 2, 2 of 3, b of 4, 2 of 5, 3 of 5, & of 5,
ATC 3 0of 3, 2 0of 4, 3 of 4, 4 of 4, and 2 of 5 assignment
histories. In all, of the forty possible assignment his-
tories, the actual trend probabilities are indistinguisha-
ble from the random binomial trend probabilities in 47.5%
of the instances, the actual probabilities are distinguish-
able and less than the random binomial probabilities in 40%

of the instances, and the actual probabilities are distin-
guishable and greater than the random binomial probabili-
ties in 12.5% of the instances. An investigation of the ;
figures shows, however, that in those instances where the |
actual probabilities are distinguishable from the random
binomial probabilities, the variation between the two is
generally less for the CEO career field than for either the
Pilot or AMO career fields.

i
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of Trends for AMO and Stand

Figures 51 through 54 are the graphical comparisons
of the actual assigmment trends for the AMO career field
and the two standards of comparison, the.Pilot career field
and the CEO career field as listed in Table 14, In all in-
stances the AMO assignment trend is clearly distinguishable
from and greater than the CEO actual assignment trend.

In all but three instances the AMO actual assign-
ment trend is indigtinguishable from the Pilot actual as-
sigrment trend. The three instances are for the 3 of 3,

b of 4, and 5 of 5 assigmment histories (Figures 52, 53,
S4). 1In each instance the AMO actual assignment trend lies
decidedly below the Pilot trend but still well above the
CEO assignment trend.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

This thesis tested the research hypothesis: A
trend exists for Aircraft Maintenance Officers to receive
assignments in the MAJCOM of initial duty assignment. The
results of the research support the research hypothesis.
However, two points must be discussed as to the methodology
of the research to keep the conclusions in proper perspec-
tive.

In the "Population Description” the method of esti-
mating the minimum size of each data set was described.
This method was based on partitioning the career fields by
the number of assigmments in a career. The partitioning
assumed a standard time-in-grade and assignment length,
and, also, it assumed that all assigmments in a career were
in the career field of interest. Based on the results dis-
played in Figures 1 and 2, it appears that these assump-
tions do result in a reasonable estimate for data set size.
However, for a general application of this estimating meth-
od, the results may vary for career fields having a large

portion of cross trainee officers (i.e. 1lst lieutenants and

captains on the initial duty assignment) or for career
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fields where the typical duty assignment length tends to be
shorter or longer than the agssumed three years. It should
aiso be noted that this estimating method was developed be-
cause of the inability to extract computerized personnel
records based on the number of career assignments, and that
while the desired accuracy was obtained at the career field
level, further partitioning to the MAJCOM level resulted in
reduced accuracy. It would appear that there are two ways
to increase the accuracy of the data set at the MAJCOM
level:

1) Take a point in time census of the career field

2) Devise a computer technique that can identify offi-

cers by fhe number of assignments in a career.

This would reduce the required size of the data

get.

The second point of discussion concerns the formu-
lation and application of the decision criteria for inclu-
sion into a population. The decision criteria were esta-
blished to identify each duty assigmment by career field,
MAJCOM, and duty. It is emphasized that, in many instances,
the application of the decision criteria required the sub-
jective judgement of the researcher. The decision criteria
themgselves were intended to reduce the effect of that sub-
jectivity, but where judgement was required, a philosophy
of conservatism aimed at exercising the research hypothesis
was used to further reduce the effect of researcher
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subjectivity. The effects of such subjectivity not with-
standing, the authors believe that the data analysis was
sufficiently objective to support the validity of the study.

To test if the results of the analysis would sup-
port the research hypothesis, three decision rules, posed
in the form of questions, were posited:

1) Does a statistical correlation exist between the

MAJCOM of initial duty assignment and the MAJCOM

of subsequent assignments?

2) If this correlation exists, can it be distinguished
from a random correlation?

3) If this correlation exists and can be distinguished
from a random correlation, does it conceptually in-
“dicate a trend for Aircraft Maintenance Officers to
remain in the MAJCOM of initial duty assignment?

To support the research hypothesis all three ques-
tions must be answered in the affirmative.

Tables 4 and 5 show that as the number of career as-
signments increase, there 'is a general decrease in the num-
ber of officers being reassigned to the MAJCOM of initial
duty. This indicates that a correlation, as yet undefined,
does exist for the career field between the initial MAJCOM
and subsequent assigmments. Thus, question 1 is answered
in the affirmative.

Answering question 2 entails a major part of this

study. PFigures 2 through 18 show graphical presentations
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of the actual and the binomial assignment trends for AMOs.
These figures clearly demonstrate that in all but two in-
stances the actual assignment trend is distinguishable from
the expected trend that would be produced by a random (bi-
nomial) assignment policy. As discussed in the "Results”,
the behavior of the binomial trend must be accounted for
when considering the two instances where the actual and bi-
nomial assignment trends are not distinguishable. That is,
that as the number of assignments in a career increase, the
cumulative binomial probability of spending a small number
of those assignmments in the initial MAJCOM increases. Thus
the likelihood of nondistinguishable actual and binomial
trends early .in a long (number of assigmments) career would
inc;ease even in the presence of a highly non random as-
signment trend. From a practical standpoint, then, it is
correct to conclude that the AMO actual assigmnment trend

is distinguishable from the random assignment trend. Thus,
question 2 is answered in the affirmative.

The answer to question 3 partially follows from ob-
serving the same figures (2 through 18) used to answer ques-
tion 2. It can readily be seen that where the actual trend
is distinguishable from the binomial trend, it is also
greater than the binomial trend. But, determining that the

actual trend is greater than the binomial trend is not suf-

ficient to conclude an affirmative answer to question 3.

Thus the Pilot and CE0 career fields were used to put any
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AMO assigmment trend into the context of known and accepted
assignment trends. The validity of these two standards is
presented in Figures 19 through 50. The pilot career field
(Figures 19 through 34) actual assignment trend is distin-
guishable and greater than the binomial trend except in the
early stages of the longer careers. This is the same ten-
dency, but somewhat stronger, that appeared fro the AMO's.
Thus the assignment trend for the Pilot career field may be
considered to be dependent on the MAJCOM of initial duty
assignment. Figures 35 through 50 show that the CEO actual
assignment trend is less than or indistinguishable from the
binomial trend in 87.5% of the possible assigmment instan-
ces. Thus the actual CEO assignment trend may be considered
as being not dependent on the MAJCOM of initial duty. Thus,
having validated the standards, the AMO career field assign-
ment trend was compared to them. )

Five possible outcomes of the comparison of the AMO
trends with the standards and the implications of each were
discussed in the Informational Model. These were:

1. 7T onfi by he 0 i en
d int ec e_co den f 0 of

the standards. When the intersectlion is with the
pillot standard, it supports the inference that the
trend displayed by the actual AMO assignment data
is high (both absolutely and relatively). When the

intersection occurs with the CE0 gtandard, it
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2.

3.

Qa2 a3

S5

supports the inferrence that the trend displayed by
the actual AMO assignment data is not strong.

Ihe confidence interval for the AMO assignment
trend doeg not intersect the confidence for either

dard whol bove the cumulative -
bability function for the Pilot gtandard. When

this occurs it is inferred that the trend displayed
by the actual AMO assignment data is high.
onfid nt or the AMO assignment
nd j ect e e int s for both
gtandards. When this occurs, inferrences as to the
strength of trend to support a perception are inde-
terminate.

nce i ' 0 0_ass ent

d e i dard’ onfidence in-

d AMO ve d bution
function lav between the gstandards. When this

occurs, inferrences as to the strength of the trend
to support a perception of a trend are indetermin-
ate.

Ihe confidence intervals for the two gtandapds

themgelves intersect. When this occurs, there is
no significant differences between assignment trends

perceived as being MAJCOM oriented and assignment

trends perceived as being non-MAJCOM oriented.

Conclusions of trend must then be wholly dependent
100




on evaluation of the 402X trend line with the bi-
nomial trend line.

Figures 51 through 54 show that outcomes 1 and 4
occurred. In outcome 1, 11 of the 14 possible AMO assign-
ment histories were indistinguishable from the Pilot trend.
The three exceptions, representing outcome 4, were indeter-
minate yet significantly greater than the CE0 trend. It is
therefore reasonable to infer that AMO's have nearly as
great a tendency to be reassigned to the MAJCOM of initial
duty as do Pilots. This inference leads to the conclusion
that the actual AMO assignment trend is strong enough to
warrant an affirmative answer to question 3. Having met
the decision rules by answering all three questions in the
affirmatife. the conclusion of this research is that there
is sufficient evidence to support the research hypothesis.
That is:t A trend does exist for Aircraft Maintenance Offi-
cers to receive subsequent assigmments in the MAJCOM of in-
itial duty assiénment. The implications of accepting the
research hypothesis must be related to the hierarchy of ab-
straction leading to the formulation of the research hypo-
thesis.

The research hypothesis was presented as the cor-
nerstone of a hierarchy of explanatory hypotheses concern-
ing problems in the AMO career field. This hierarchy is

reiterated:




2.

3.

. A.M-ni.:b:wvm;. A bty S Ty L, i i SRR L < XB H et
Cauge Leads to

There is a lack of
proper training for
Aircraft Maintenance
Officers.

Training of Aircraft
Maintenance Officers
is accomplished in an
unintegrated pell-mell
manner.

Training, specialized
to the MAJCOM, is given
to the Aircraft Mainte-
nance Officer on his
initial duty assignment.

AN A T AP LGP s 55 Ly, o 1A

Effect

(or Cogclugion)

There is a loss of
assignment potential
and flexibility for
Aircraft Maintenance
Officers.

Officers are unpre-
pared for broad higher
level management posi-
tions.

There is a trend for
Aircraft Maintenance
Officers to receive
assignments in the
MAJCOM of initial duty
assignment.

Given the acceptance of the research hypothesis and

recognizing that it is the effect of explanatory hypothesis

3, the next step in investigating “problems in the AMO ca-

reer field” would be to test the corresponding hypothesized

cause.,

Is the MAJCOM conducted training for AMO's special-

ized to the particular needs, weapons systems, practices,

etc. of that MAJCOM? If this is verified then the cause

and effect relationship between specialized training and

assignment trends may be tested.

In this manner a factual

basis 1s established for research to progress up the hier-

archy.
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Recommendations

Further research in this area could take two direc-
tions:

1) The conclusions presented here could be strength-
ened or discredited by improving the accuracy of
the MAJCOM actual assignment trend probabilities or
by establishing a new methodology.

2) The conclusions may be accepted and used as a basis
to further invegtigate AMO training problems.

If the first direction is taken, the authors recom-
ment that, if a similar methodology is used, the researcher
obtain a census of the AMO career field. Also, if stan-
dards of comparison are used, two new standards, each per-
ceived as representing one of the polar assignment trends;
should be adopted in order to broaden the basis of compari-
son. If a new methodology is devised, it is suggested a
computer package designed to interface with AFMPC computer
files be developed.

If this thesis' conclusions are accepted and the
second direction is taken, it is recommended that the per-
ception of specialized MAJCOM training be investigated.
Preliminary background research for this thesis revealed
that initlial upgrade training for AMOs is a major concern
for the MAJCOMs and that each MAJCOM is investigating its
training capabilities and programs. However, each MAJCOM
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is operating independently. Another path of investigation,

suggested by an informal finding, concerns the effect of
explanatory hypothesis 2 from the hierarchy of abstraction.
That effect states that AMO's are unprepared for higher
level management position. It was noted during the analy-
sis that numerous company grade officers in the AMO career
field hold, or have held, management positions normally re-
served for field grade offices (AFSC 401X). Research into
the capabilities of these company grade officers at that
management level may be a method for verifying or discre-
diting the perception expounded in the effect of explana-
tory hypothesis 2.
Ending with a practical note, it is the plight of
modern organizations to require management decisions before '
they can be thoroughly researched. Assuming for a moment
that the conceptual hiéfarchy of hypotheses does exist as
posited, the findings lead to the highest conceptual con- ‘
clusions that AMOs are unprepared for broad based assign- !

ments in Air Force maintenance and that the Air Force suf-

fers a lack of flexibility because of this. This research
team cannot help but wonder if top Air Force leaders rea-
lize that AMO command parochialism is so prevalent or that
it may be a partial cause of perceived AMO leadership de-
terioration. Granted, these results are tentative and only

1nd1cative'of higher hypothetical problems. Even so, is

this possibly better data than the current system was
104




established (and is maintained) under? It is hoped that
this research can be extended through future AFIT research
teams. Failing that, it should at least serve as a coher-
ent think-piece for top Air Force aircraft maintenance plan-

ners when, and if, they do decide a change is necessary.
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APPENDIX A
DERIVING THE CONDITIONAL CUMULATIVE
RANDOM BINOMIAL PROBABILITY
FUNCTION
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A random binomial process exists when:

A decision has only two possible outcomes.

The sum of the probabilities of the two outcomes
total one.

Each decision is independent (12).

In modeling a binomial assignment policy the fol-

lowing conditions were established:

1.

2.

3.

L,

An assignmment decision had two possible outcomes;
a) The assignment was to MAJCOM A

b) The assignment was not to MAJCOM A

The probability of assigmment to MAJCOM A was equal
to the population proportion of MAJCOM A, D. Tngt
is

- 5 of AMO's in MAJCOM A
P of AMO's in Population

The probability of assignment not to MAJCOM A was
(1-p). Hence p+(l-p)=1

Each assignment decision was independent of other
assignment decisions.

The binomial assignment policy represented a dis-

crete process.

The probablility mass function of a random binomial process

is given by P(rsi.p)-(i)pr (l-p)j"r where:

i = the total number of decisions in the process, in
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this case the number of assignments in a career.

i is an integer.
r = the number of like decisions made in the process.
0sr<i, »r is an integer. In this case the number
of assignments to MAJCOM A out of a career of n
assignments.
P = the probability of a specific decision, 0O<¢p¢l. 1In
this case the probability of assignment to MAJCOM A.
Thus, P(r;i,p) gives the sum of the branches of a
binomial decision tree producing r like decisions out of i
decisions, each decision having a probability of p for the
specific outcome. In terms of the assignment policy,
P(r;i,p) gives the sum of the probabilities of spending r
out of i assigmments in MAJCOM A when the population pro-
portion of MAJTCOM A equals-p. See Figure A-1l. |
The cumulative probability for spending at least r
out of i assignments in MAJCOM A is:
CP = P(r;i,p) + P(r+l;i,p) + P(r+2;n,p) = ... * P(I;i,p)

i
Thus, CP = lzp(lsi.p).
=2r

In order to accomplish the objective of the thesis,
it was necessary to adjust the binomial assignment policy
to incorporate the condition that the initial duty assign-
ment was in MAJCOM A. Introducting this condition created
a conditional binomial assignment process denoted by Pc =

P(rii,p| first assignment was in MAJCOM A). The effect of
109




this condition was to adjust the probabilities by a factor
of 1/p. ‘
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> 07 A RINOMIAL ASSICMMENT POLICY DZCICION

TREE "CR A THRET AS3IGIIENT CAREER

Assigrment No.

A

Assigrment to MAJCOIM A
3
By inspection, P(2;3,p) = pz(l-p)+p2(l-p)*p2(l-p) = 3p%(1-p).
By Probability Theory, P(2;3,p) =(g) p2(1-p)>~2= 3p2(1-p)

Assignment not to MAJCOM A




EXAMPLE OF A CONDITIONAL BINOMIAL ASSIGNMENT POLICY

DECISION TREE FOR A THREE ASSIGNMENT CAREER

(1-P) A p(1-P)
s 1 i
(1-p)2 !
1 2 3 i

Assignment No.

A = Assignment to MAJCOM A

B = Assignment not to MAJCOM A
By inspection, PC(Z:3.P)=P(1-p)*P(l-p)=2P(1-p)
By Theory, P,(2:3,p)=(3.1)p?"1(1-p)>"?=2p(1-p)

n

Cumulative Probability is given by: CPc=i§i P (iin,p).
=x

Where at least 2 out of 3 assignments were in A

e ()P (213,p)=(3 D)% L (1-p) +(3T1)p7 2 (1-p) 7 =2p(1-p) 43

FIGURE A-2
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Formulae to estimate the approximate sample size were ob-
tained by algebraic manipulation of the statistical formu-
lae to derive the approximate confidence interval for the

population proportion of a large sample, for a finite pop-

ulation:
1) s%(p) = (l-ﬁ) gé%iglﬂ N = Population Size
n = Sample size
- - P = mean of the sampling
and 2) L = p - 2(1->/2)s(p) 5,distribution
_ _ S°(p) = Estimated Variance
3) U =p + 2(1-%2)s(p) S(pg = Estimated Standard

Deviation
Lower Confidence Limit
Upper Confidence Limit
Confidence level

Ra
nuw

Define h as the half width of the confidence interval, i.e.
the accuracy.

h = p-L = U.p

h = Z(1-%/2)s(p)
thus 4) S%() =(zriirs )

Rearranging Equation 1):
- - 2,=
5) n= ﬂigi§=211§—12%
NS“(p) + p(1-p)
Thus by utilizing equations 4 and 5 an estimate for the re-
quired sample size can be calculated for a given accuracy,

confidence level and population proportion.
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When the population is large relative to the sample size

and the sample size is also large, the required sample size

may be calculated using:

_a (1-0¢/2)7%p(1-p)
h2

n sample size
population proportion
half width of confi-
dence interval, accur-

acy

o3
]

When the population proportion is unknown a conservative
estimate will result by setting p=0.50 since p(l-p) is max-
imum at p=0.50.

[0.517-(1-'*'/217]’a
thus n = B -
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E i Career Di ibution

de Structu d M i
APSC LT CAP MAJ TOTAL
202X 957 579 89 1425
55XX 579 563 309 1451
Pilot -— -—- - *20,000

Assume lieutenants evenly divided between 1lst and 2nd lieu-

tenant

:' AFSC 2LT 1Lt  CAP MAJ  TOTAL
g
| 52X 3p8.5 378.5 579 89 1425

55XX  289.5 289.5 563 309 1451
§ Pilot ~=-v- —-ee- =-- === 220,000
f Aﬁéisngsnx_uumhsz )
[
! APSC 1 2 3 I 5 6 TOTAL

? LO1X 567.75 382.25 193 222,67 29.67 29.66 1425

55XX 434,25 332.41 187.67 290.67 103 103 1451

Maximum p discounting lst assignment
ho2x 82.25 .
401X ITEEBE 0.27

55%X 3§ﬁ§§l = 0.23

Pilot assume 0,50
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Calculation of Sample Sizes

letA =0.10
h =0.01

2
s%(5) =(p3gfz ) = 3.7 X 107

Lo2X, 401X

-5
n:.]ﬁ.%ﬁam_olL:'_sM_X_Lq_l=llzu
1425 x 3.7 x 10 +27x .73

percent of population = %%%% x 100 = 78.9%

Draw 80% sample of 402X, 401X career fields

55XX

o = L851(.29 x + 3.0 x 1079
. 1451 x 3.7 x 1077 + .23 x .77

percent of population = i151 x 100 = 76.7%

= 1113

Draw 80% sample of 55XX career field

' Pilot
2
n s(glj_%ﬁ%lﬁ&i) = 6765

let h = 0.15

2
n 3(0_-.5_3._}3&*1) = 3007

; let h = .02 ”
g n =(LEXL6S) ° . 545

1691
20,000

Draw 10% sample of pilots

percent of population = x 100 = 8.5%
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APPENDIX C
DEVELOPING CONFIDENCE INTERVALS
FOR THE CONDITIONAL ASSIGNMENT
PROBABILITIES

SRR AT TR
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Each data set drawn for this research is stratified
by the number of duty assignments in a career, independent
of the first or current MAJCOM of assignment. However, to
test the research hypothesis, the data must be segregated
by the MAJCOM of initial duty. Probabilities relating to
specific MAJCOMs must therefore be conditional on the ini-
tial duty assigrment being in that MAJCOM. Figure C-1 il-
lustrates the successive sorting of the data to establish

the number of officers having spent at least r of i duty

assignments in the MAJCOM of initial duty when the MAJCOM
of initial duty is specified.

Equation 1 of Pigure C-2 is the standard formula
for calculating a population proportion and a confidence
interval for that population (14). Equation 2 ié that
same formula expressed in terms of the data drawn indepen-
dent of the MAJCOM of initial assignment. _

Equation 3 is a conditional restatement of equation
2. The condition applied is that the initial duty assign-
ment is in a specified MAJCOM.
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Sorting Cames To Determine

Assignment Probabilities

CAREER PIELD
AT S T
LEASTI2[ ¥4l |... [T |TOTAL
- ~_;
Z X n
E \ e=2 le
T — ~\\‘x1'
. — 1
[ 2 \\x .
I ri
MAJCOM
CAREER FIELD
AT CAREER ASSIG N ‘
LEAST |2 i | 1 |TOTAL
1 ~J ~ ~ é
X
\\ e=2 le
\

X = Cumulative number spending at least r of i assignments
in the MAJCOM of Initial Duty

x = Cumulative number spending at least r of i in MAJCOM A
given, that MAJCOM A was the MAJCOM of Initial Duty

<
%; if;' where r and i are integers

N = Population Size

n = Sample Size

CP = Cumulative Probability

CL = Confidence Limit

CLe = Conditional Confidence Limit

Figure C-1
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CL = P * z(1-2/2)sS(P)

where P = %

s(p) = ((1-§ ) (Ril:R)y) 2
cL =Xkt (B (i (xd (1‘—)))) ¥ 2(1-/2)

by (B (EpEEh Ay ¥

CLc =

I b 4
1i
52 e I
S x
e=2
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APPENDIX D
DEMONSTRATION OF DECISION
CRITERIA APPLICATIONS FOR

AMO CAREER FIELD
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This appendix demonstrates the general methodology
used to apply the decision criteria for inclusion of a re-
cord in the AMO population and use of assigmments. Each
figure presented here is a copy of an actual computer gen-
erated Duty and Performance History as received from AFMPC.
Data extraneous to this demonstration such as beginning and
ending duty dates, have been removed for space considera-
tions. Points of discussion have been circled and numbered
in the order of discussion. The decision criteria are:

l. Any duty assignment during which an officer held an

AFSC of 323X, 404X, 403X, or 434X shall be con- :

sidered an assignment to the 402X career field.

2. Any duty assignment during which an officer held
an AFSC of 4011 below the grade of major shall be
considered an assigmment to the 4024 career field.

3. The sample of the population shall include the 402X

assignment histories of majors currently holding a
4011 AFSC.

4. All Aircraft Maintenance Officer assignments to ADC
shall be considered as assignments to TAC.

5. All Aircraft Maintenance Officer assignments to
tactical airlift aircraft in TAC (such as C-130)
shall be considered as assigmment to MAC.




6. A duty assigrment to a unified command (over seas
command) shall be considered an assigmnment to the
MAJCOM (MAC, TAC, SAC) having functional control
of the aircraft unit to which the Aircraft Main-

" tenance Officer is assigned.

7. All duty assignments to the 402X career field in
MAJCOMs other than MAC, TAC, SAC, ATC, or a command
that can be converted to one of these shall be con-
sidered an assignment to MAJCOM "other”.

8. Career broadening assignments out of the 402X ca-
reer field shall not be included in the assignment
history of an Aircraft Maintenance Officer.
Referring to Figure D-1, Point 1 indicates the offi-

cer;s basic AMO training and is thus discounted in the
duty history. Point 2 indicates an assigmment in ADC which,
according to decision criterion 4, is counted as an assign-
ment in TAC. Point 3 indicates an assignment in AFE, a
unified command, to the 8lst TFG which can be identified as
a tactical fighter wing. This is counted as an assignment
to TAC according to decision criterion 6. Point 4 shows an
assignment to ATC as a student which is discounted accor-
ding to criterion 8, since a student is considered to be
operationally out of the career field. Point 5 shows an
assignment to 10G, Logistics Command, which, accofding to
criterion 7, is counted as an assignment to "other"”. This
officer's record would be recorded as a three assignment
124
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history, the first and second in TAC, and the third and
current in “"other”.

Referring to Figure D-2, Point 1 is training and
thus is discounted. Point 2 demonstrates the ADC-TAC cri-
terion, number 4. During the assignment indicated by Point
2, the officer held an AFSC of 4034, which, according to
criterion 1 is considered an assignment in the 402X field.
During the assignment indicated by Point 3, the officer

held an AFSC of 401l which according to criterion 2, since
this record belongs to a captain, is considered an assign-

ment in the 402X field. During the assigmment represented

by point 4, the officer was on a career broadening assign-

ment.out of the field, and thus the assignment is discoun-

ted according to criterion 8. .

A demonstration of decision criterion 3 is not in-

4 cluded since this is a selection rule and treatment of as-
3 sigmment histories would not be altered. A demonstration
of decision criterion 5 is not included since, despite an-

ticipations, the situation rarely arose.
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